Introduction {#cesec10}
============

Arachnoid cysts comprise 1% of intracranial mass lesions. 50 to 60% are located in the middle cranial fossa \[[@bib1]\]. Arachnoid cysts more commonly occur on the left side, and males are involved in more than two thirds of cases \[[@bib2]\]. Their pathogenesis remains unclear. Patients are usually asymptomatic, but if the cyst is large enough to interfere with adjacent structures, the presentation may include headache, papilledema, hydrocephalus, or seizures. Arachnoid cysts are generally stable over time, but cases of spontaneous resolution or sudden progressive enlargement have been reported \[[@bib3], [@bib4], [@bib5], [@bib6]\]. Rare, but known, complications of arachnoid cysts include intracystic, subdural, or subarachnoid hemorrhage. Review of the literature describes fewer than 30 cases of an arachnoid cyst associated with both intracystic hemorrhage and ipsilateral subdural hematomas \[[@bib4], [@bib5], [@bib7], [@bib8]\].

Case Report {#cesec20}
===========

A 22-year-old male presented with a 3 day history of headache, nausea, and vomiting. Upon careful questioning there was no antecedent head trauma. Initial non-contrast head CT ([Fig. 1A](#fig1){ref-type="fig"}) showed a left sided isoattenuating extra-axial collection consistent with an early subacute subdural hematoma. There was mass effect upon the left cerebral hemisphere with 8 mm of midline shift to the right. A lobulated mass-like appearance of extra-axial hemorrhage within the anterior aspect of the left middle cranial fossa was also noted ([Fig. 1B](#fig1){ref-type="fig"}). There was focal thinning with periosteal scalloping of both the squamous portion of the left temporal bone and of the adjacent left parietal bone ([Fig. 1C](#fig1){ref-type="fig"}). Because of the concern for an associated extra-axial mass, a contrast enhanced CT of the head was obtained. There was no abnormal enhancement of either the subdural collection or the extra-axial middle cranial fossa mass. A complete cerebral arteriogram was also performed which demonstrated normal arterial and venous anatomy without evidence of aneurysm or vascular malformation.

On T2-weighted MR imaging ([Fig. 2A](#fig2){ref-type="fig"}) the collection had a nearly isointense signal to adjacent brain parenchyma while on T1-weighted MR imaging ([Fig. 2B](#fig2){ref-type="fig"}) the collection demonstrated increased signal intensity. These findings were consistent with early subacute hemorrhage. After contrast administration, enhancement of only the outer dural membrane but not the internal cyst structure was found on MRI ([Fig. 2C](#fig2){ref-type="fig"}). There was no MRI evidence subarachnoid hemorrhage. A fine linear septation, representing the arachnoid membrane, divided hemorrhage in the subdural space from hemorrhage in what was thought to be an arachnoid cyst in the middle cranial fossa ([Fig. 2D](#fig2){ref-type="fig"}).

A frontotemporal craniotomy with subdural hematoma evacuation and arachnoid cyst fenestration was performed. At surgery paper thin dura and temporal bone was found surrounding a highly vascular subdural hematoma membrane. After evacuation of the hematoma the arachnoid cyst was visualized and fenestrated ([Fig. 3](#fig3){ref-type="fig"}). Biopsy of the cyst wall confirmed the presumptive radiologic diagnosis. A decrease in extra-axial fluid and a reduction in mass effect were seen on postoperative CT ([Fig. 4](#fig4){ref-type="fig"}). Postoperative recovery was uneventful and the patient was discharged without neurologic deficit.

Discussion {#cesec30}
==========

The widespread use of neuroimaging has increased incidental detection of arachnoid cysts. Most are discovered during the first two decades of life. Arachnoid cysts constitute approximately 1% of all intracranial space-occupying lesions \[[@bib1]\]. Common locations include the middle cranial fossa, cerebral convexity, perisellar, retrocerebellar, cerebellopontine angle, and quadrigeminal plate cisterns. While some arachnoid cysts arise from post-inflammatory changes after trauma, intracranial hemorrhage, or infection, most are thought to be congenital. It is theorized that these cysts form from an aberration in arachnoid development which results in splitting or duplication of the membrane, from a defect in condensation of the mesenchyme, or from abnormalities of CSF flow \[[@bib2], [@bib9]\]. The exact means of arachnoid cyst genesis remains unclear.

On both CT and MRI scans arachnoid cysts are non-enhancing well-circumscribed extra-axial lesions with the same attenuation (on CT) or signal (on all MRI pulse sequences) as that of CSF. They do not communicate with the ventricular system and have no identifiable internal architecture. Bony erosion and remodeling, features suggestive of a longstanding process, are commonly associated with arachnoid cysts. These findings are seen in nearly half of cases and are thought to be secondary to chronic fluid accumulation with transmitted pulsations \[[@bib10]\]. Adjacent deformity or even hypoplasia of the subjacent brain may be present depending on the size and location of the cyst.

Etiologies of subdural hematomas include trauma, aneurysm, vascular malformation, and coagulopathy. Certain cystic and solid mass lesions are uncommonly associated with intracranial hemorrhage. Meningiomas with subdural hemorrhage have been reported in fewer than 20 cases \[[@bib11]\]. Meningiomas are usually iso to slightly hypointense to cortex on T1-weighted MRI and vigorously enhance after contrast administration. Hyperostosis of the adjacent bone is often associated with meningiomas.

A hemorrhagic epidermoid or porencephalic cyst may mimic an arachnoid cyst with intracystic hemorrhage. Most epidermoid cysts are isointense or slightly hyperintense to CSF on both T1- and T2-weighted MR imaging. Epidermoid cysts are associated with the restricted diffusion of water and thus show high signal intensity on diffusion-weighted imaging. Porencephalic cysts usually communicate with the lateral ventricles. They are smooth-walled cavities within brain parenchyma and isointense to CSF on T1-weighted MRI. Adjacent white matter typically shows hyperintensity on T2-weighted and FLAIR images.

Although most arachnoid cysts are asymptomatic, symptoms may arise from an increase of intracystic fluid or more rarely hemorrhage into the cyst itself and/or adjacent subdural space. Such hemorrhagic events may be post-traumatic or spontaneous. Rupture of the outer arachnoid cyst wall and surrounding fragile veins allows blood to accumulate within the cyst and/or subdural compartment \[[@bib5], [@bib12]\]. Intracystic hemorrhage can also be due to interruption of the highly vascular arachnoid cyst membrane or of the bridging veins traversing the cyst cavity \[[@bib13]\]. Fluid production by flat arachnoid cells lining the cyst walls may explain spontaneous cyst enlargement and hemorrhage if sufficient intracystic pressure is attained to breech the wall and disrupt the vasculature \[[@bib12]\].

The management of an arachnoid cyst is determined by clinical presentation along with consideration for cyst size and location. Asymptomatic patients may be conservatively observed while symptomatic patients are candidates for surgery. Surgical decompression may be indicated for complicating early subdural hematomas. The annual risk for hemorrhage in patients with a middle cranial fossa arachnoid cyst probably remains below 0.1% \[[@bib5]\]. Although the surgical procedure of choice is still under debate, both cyst peritoneal shunting and cyst fenestration have been frequently used with good outcomes \[[@bib14], [@bib15]\].

Conclusion {#cesec40}
==========

In the evaluation of patients with symptoms of increased intracranial pressure and imaging findings suggestive of a subacute intracranial hemorrhage of unclear etiology, it is important to recognize that rare subdural and intracystic hemorrhage may spontaneously complicate typically inconsequential arachnoid cysts.
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![22-year-old man with complicated arachnoid cyst. **A**, Initial non-contrast axial head CT at the level of the atria of the lateral ventricles. There is a left sided subdural hematoma (yellow arrow) that is of the same attenuation as the adjacent brain parenchyma. Both mass effect and midline shift are demonstrated. **B**, Inferiorly, a hemorrhagic, round, extra-axial mass (green arrow) is seen in the anterior aspect of the left middle cranial fossa on non-contrast axial head CT. **C**, CT bone window image at the same level as [Fig. 1A](#fig1){ref-type="fig"} demonstrates scalloping of the inner table of the calvarium (green arrow).](gr1){#fig1}

![22-year-old man with complicated arachnoid cyst. **A**, Axial T2-weighted MR image. The lesion is transected in the middle by the arachnoid membrane (blue arrow). Both segments (green and yellow arrows) demonstrate signal that is isointense to the adjacent brain parenchyma. **B**, Axial T1-weighted MR imaging better demonstrates the lesion's complex nature. The lesion represents an arachnoid cyst (green arrow) which shows evidence of hemorrhage as demonstrated by the presence of T1 shortening. The surrounding subdural hematoma (yellow arrow) shows well demarcated prominent T1 shortening indicative of hemorrhage. **C**, Contrast enhanced axial T1-weighted MR imaging shows enhancement of the dural membrane but does not show enhancement within the arachnoid cyst (green arrow). The arachnoid membrane (blue arrow) separates hemorrhage in the subdural compartment (yellow arrow) from hemorrhage inside the arachnoid cyst (green arrow). **D**, Coronal contrast enhanced T1-weighted MR imaging shows the arachnoid cyst (green arrow), arachnoid membrane (blue arrow), and subdural hematoma (yellow arrows).](gr2){#fig2}

![22-year-old man with complicated arachnoid cyst. Intraoperative visualization of the subarachnoid space, arachnoid membrane, and sylvian fissure after evacuation of the subdural hematoma.](gr3){#fig3}

![22-year-old man with complicated arachnoid cyst. Postoperative non-contrast axial head CT. The hypoattenuation in the anterior aspect of the left middle cranial fossa represents the fenestrated arachnoid cyst (green arrow). Air within the cyst reflects communication between the structure and the drained subdural hematoma.](gr4){#fig4}
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